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Abstract 


Volume  II,  Implementation  Plan  for  the  Avionics  Readiness  Program, 
provides  the  Navy  with  the  capability  to  specify  support  requirements 
for  avionics  equipments  with  the  same  confidence  and  to  the  same 
degree  to  which  performance  requirements  are  now  specified.  The  objec¬ 
tive  of  this  plan  is  to  provide  the  basis  upon  which  the  capability 
for  specifying  support  can  be  firmly  established.  To  accomplish  this 
end,  the  plan  is  designed  to  develop  the  techniques  for  the  inclusion 
of  support  requirements  at  the  SRA  design  level  and  to  demonstrate 
this  capability  to  application  of  the  design  techniques  developed  in 
an  integrated  system  design  effort.  In  conjunction  with  these  tasks 
will  be  the  development  of  effective  engineering/readiness/cost  manage¬ 
ment  techniques  in  the  improvement  of  specification  generation  and 
procurement  procedures,  the  latter  to  insure  the  demonstration  of 
supportabil ity  as  a  co-equal  requirement  with  performance  as  the 
criteria  for  final  acceptance.  The  plan  is  structured  so  that  all 
tasks  proposed  and  scheduled  are  coordinated  with  each  other  and  with 
future  weapons  systems  applications,  and  can  be  implemented  in  total 
should  Navy  management  so  choose. 

The  plan  is  designed  so  that  successful  completion  will  see  the 
establishment  of  a  corporate  memory  for  information,  consultation 
and  guidance  to  assist  program  managers  in  the  formulation  of  cost 
effective  support/ performance  tradeoffs  decisions  in  the  acquisition 
of  major  weapons  systems  planned  for  the  years  1980-2000. 

Near  term  impact  and  influence  is  anticipated.  Readiness  features 
developed  within  the  program  can  be  applied  to  ADM/EDM  stages  of  pro¬ 
grams  currently  under  development  to  provide  an  iterative  process 
through  which  the  Readiness  criteria  being  developed  can  be  both  tested 
and  refined. 
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Executive  Summary 


The  Avionics  Readiness  Program  for  the  years  1980  to  2000  was 
initiated  by  the  Naval  Air  Systems  Command  under  AIRTASK  A3400000/ 

001  D/5 F41 461408,  dated  11  November  1974  and  entitled  "Avionics 
Readiness."  The  Naval  Air  Development  Center  has  developed  a  plan 
for  the  Avionics  Readiness  Program  under  this  AIRTASK.  The  plan 
is  presented  in  two  volumes:  Volume  I  (General  Plan)  delivered  to 
NAVAIRSYSCOM  on  14  February  1975,  and  Volume  II  (Implementation 
Plan).  Volume  II  has  been  incorporated  into  two  major  sections: 

Volume  IIA  (Management  Overview)  and  Volume  I  IB  (Task  Descriptions). 
The  purpose  of  this  plan  is  to  provide  for  the  improvement  of  Avionics 
Readiness  in  the  years  1980-2000.  In  general,  the  avionics  readiness 
program  is  to  determine  the  speed  of  technology  growth  and  its  impact 
on  future  systems  and  systems  diagnostics;  review  long  range  weapons 
systems  planning  to  determine  those  programs  which  can  be  impacted 
by  the  Avionics  Readiness  Program;  and  to  identify  requirements  for 
diagnostics  procedure  development,  packaging  for  maintenance,  and 
intersystem  fault  detection. 

The  ability  for  future  forces  of  all  services  to  meet  the  threat 
posed  by  our  adversaries  will  be  dependent  upon  our  ability  to  design 
and  produce  weapons  systems  which  are  available  to  respond  to  the 
threat  at  any  given  moments  notice. 

Recent  studies^  of  major  weapon  systems  indicate  that  the  cost 
to  maintain  current  prime  electronic  equipment  is  equivalent  to  the 
cost  of  acquisition  of  new  weapon  systems.  The  trend  indicates  that 
the  cost  of  maintaining  the  equipment  is  increasing.  In  light  of 
the  current  economic  and  energy  crisis,  unless  this  trend  is  reversed, 
it  may  be  difficult  to  acquire  new  weapon  systems  to  meet  the  latest 
threat  in  not-to -distant  future. 
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1  Electronics-X 


There  are  a  multitude  of  factors  effecting  readiness.  It  would 
be  an  impossible  task  to  even  attempt  to  identify  all  of  the  factors, 
determine  the  intricacies  of  their  interrelationships,  and  attempt 
to  solve  all  the  problems.  However,  the  success  that  has  been 
achieved  in  obtaining  performance  suggests  that  similar  success  can 
be  obtained  in  availability  and  readiness  by  applying  the  same  method 
of  precise  and  detailed  requirements  to  the  fundamental  design  and 
to  obtain  a  satisfactory  demonstration  to  specified  requirements. 

This  plan,  therefore,  attacks  the  very  basis  of  this  structure,  the 
cost  benefit/design  concept  of  the  avionics  equipment. 

The  plan  is  therefore  directed  towards  developing  the  capability 
for  the  Navy  to  confidently  define  and  specify  the  design  requirements 
for  the  inclusion  of  readiness  features  into  future  avionics  systems. 
The  plan  is  based  upon  the  establishment  of  a  firm  technological  base 
upon  which  design  criteria  must  emanate.  The  application  of  this 
technology  base  provides  the  testing  grounds  to  determine  the  prac¬ 
ticability  and  capability  to  influence  and  impact  design  so  as  to 
have  a  favorable  and  enthusiastic  response  by  industry  to  meet  the 
Navy's  requirements.  This  application  of  design  is  considered  from 
two  aspects:  the  ability  to  design  prime  avionics  equipments  as  well 
as  the  capability  to  minimize  dependence  on  external  or  special  support 
influence,  yet  imposing  the  same  criteria  in  the  supporting  elements 
as  are  imposed  upon  the  prime  equipment.  Initially  then,  the  plan 
develops  the  techniques  for  the  inclusion  of  support  requirements 
at  the  SRA  design  level  and  demonstrates  this  capability  through 
application  of  the  design  techniques  developed  in  an  integrated 
system  design  effort.  In  addition,  to  acquire  the  desired  end  item, 
it  is  necessary  to  insure  the  improvement  of  procurement  guidelines 
and  development  of  effective  readiness/engineering/cost  management 
tradeoffs  and  techniques. 
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The  plan  addresses  this  issue  of  procurement  and  provides  the  basis 
for  the  development  of  a  new  avionics  specification  which  has  within 
its  text,  the  constraints  and  limitations  on  future  weapons  systems 
acquisitions  which  necessitate  the  potential  supplier  to  design, 
develop  and  demonstrate  readiness.  A  major  influencing  factor  upon 
the  overall  acquisition  must  be  the  proper  management  of  all  cost 
factors  beginning  from  the  basic  design  concept  in  going  through  the 
total  life  cycle  expectancy  of  the  equipment. 

Program  Managers  must  have  the  tools  available  to  assess  tradeoff 
decisions  with  respect  to  support  as  well  as  mission  requirements, 
schedules,  etc.,  and  determine  the  cost  benefit  of  those  decisions. 

This  plan  will  provide  that  capability. 

The  plan  defines  29  tasks  which  are  grouped  into  six  major  areas: 

1.  Technology  assessment 

2.  Technology  applications 

3.  Systems  tradeoff  and  design 

4.  Specifications  and  procurement 

5.  Cost  management 

6.  Readiness  goals  and  measures 

Each  task  is  structured  in  a  coordinated  and  interrelated  manner  with 
all  other  appropriate  tasks. 

The  tasks  are  scheduled  so  that  the  first  year  activities  lead 
to  a  preliminary  set  of  guidelines,  procurement  specifications,  and 
support  concepts  to  be  used  in  full  system  studies  and  the  procure¬ 
ment  of  selected  advanced  development  equipments.  Further  study  in  each 
task  then  provides  an  update  of  information  at  the  end  of  the  second 
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year.  Later  effort  emphasizes  the  tradeoff  analyses  and  program 
validation  with  feedback  from  the  system  applications  to  the  cost 
management  and  readiness  goals.  Final  effort  shows  the  integration 
of  all  avionics  readiness  program  tasks  and  the  input  to  specifications 
and  other  readiness  implementation  documents. 

The  Naval  Aviation  Plan  indicated  that  the  acquisition  of  a  number 
of  major  weapons  systems  is  planned  for  the  1980-2000  time  frame.  In 
order  to  influence  the  design  of  these  systems,  it  is  imperative  that 
this  plan  be  implemented  immediately.  This  plan  will  provide  for 
dramatic  avionics  readiness  improvements  and  reduce  support  costs  in 
next  generation  weapon  systems  by: 

a.  Including  critically  selected  test,  maintenance  and  support 
features,  as  an  integral  part  of  the  avionics  end  item. 

b.  Performing  simultaneous  development  of  the  avionics  end  item 
and  all  material  and  soft  elements  that  form  its  support  system  under 
a  common  design  regime  and  to  common  cost  goals. 

c.  Requiring  demonstration  of  the  supportability  of  the  avionics 
end  item  prior  to  acceptance. 

Each  task  area  proposed  by  this  plan  is  part  of  an  integrated  wnole 
and  is  based  on  the  following  tenents: 

a.  The  design  of  the  avionics  end  item  is  the  control  element  in 
the  determination  of  all  subsequent  levels  of  support  and  readiness 
capability.  Irreversible  life  cycle  readiness  capability  and  support 
requirements  are  established  at  the  avionics  design  table. 
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b.  The  design  of  the  readiness  and  support  system  and  all  related 
elements  must  be  performed  simultaneously  with  the  design  of  avionics 
end  item,  and  both  should  be  performed  under  a  common  architecture  and 
regime. 


c.  All  design  of  avionics  end  items  and  associated  readiness  and 
support  systems  must  be  performed  to  a  common  cost  objective. 

d.  Support  and  readiness  requirements  should  be  subjected  to  the 
same  degree  of  detailed  and  quantization  in  the  avionics  specification 
as  the  function  and  performance  parameters.  Measurement,  evaluation 
and  acceptance  of  the  readiness  and  support  function  in  avionics  should 

be  executed  to  the  same  rules  and  degree  as  the  functional  and  performance 
parameters. 

This  plan  is  designed  so  that  it  should  be  implemented  as  a  total 
effort  as  opposed  to  the  reduction  or  elimination  of  any  one  section. 

It  is  designed  with  the  following  prioritization  of  tasks: 

a.  Technology  Assessment  and  Cost  Management  -  These  tasks  are 
first  priority  so  as  to  develop  the  design  critieria  for  the  demonstra¬ 
tion  of  readiness  features  at  the  SRA  level  and  to  establish  the 
methodology  for  cost  benefit  credibility  within  the  earliest  possible 
time  period. 

b.  Readiness  Goals  and  Measures  -  These  tasks  are  intended  to 
relate  the  operational  environment  to  the  laboratory  and  therefore, 
will  provide  inputs  to  the  technology  assessment.  It  will  also 
provide  guidance  and  direction  for  the  Avionics  Readiness  Program 
in  the  establishment  of  readiness  measure  requirements. 

c.  Specifications  and  Procurement  -  These  tasks  can  be  initiated 
after  program  start  since  the  early  efforts  are  directed  towards 
determining  the  present  techniques  for  specifications.  It  will  have 
a  greater  impact  downstream  in  the  program. 


d.  Technology  Application  and  System  Tradeoff  and  Design  -  These 
tasks  are  dependent  upon  inputs  from  the  other  tasks  within  the  overall 
program  with  exception  of  the  Human  Factor  area  which  should  have  early 
start  because  it  is  important  to  the  design  effort  at  the  SRA  level. 


Within  these  priorities,  each  task  proposes  a  joint  responsibility 
between  the  Navy  and  the  Industrial  community.  Industry  must  be 
responsive  to  the  requirement  to  develop  equipments  which  are  reliable, 
maintainable  and  supportable  with  these  features  being  demonstrated 
prior  to  acceptance  by  the  Navy.  Likewise  the  Navy  must  be  capable 
of  specifying  accurately,  distinctly  and  without  conflict,  the  design 
requirements  to  meet  the  readiness  goals  as  well  as  to  be  able  to 
provide  incentive  for  successful  results  and  penalties  for  failures. 

The  plan  further  proposes  a  joint  responsibility  by  all  Naval 
Laboratories  associated  with  the  design,  development,  and  procurement 
of  avionics  weapons  systems. 
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1 .0  Program  Definition 


1 .1  Introduction 


The  Avionics  Readiness  Program,  Volume  II,  Implementation  Plan, 
was  developed  by  the  Naval  Air  Development  Center,  Warminster,  Pennsylvania, 
for  the  Naval  Air  Systems  Command  under  the  sponsorship  of  AIR-340E.  The 
authorization  for  the  plan  development  is  contained  in  AIRTASK  No.  A340000/ 
001 B/5F53537402  of  18  February  1975  (reference  (a)).  Volume  II,  Imple¬ 
mentation  Plan,  has  been  incorporated  in  these  documents: 

a.  Volume  IIA,  Management  Overview  -  This  document  is  a  summary 
of  the  Work  Statements,  Schedules  and  Resource  Requirements  for  a  five 
year  development  effort  to  meet  the  objectives  set  forth  in  the  Airtask; 
the  improvement  of  Avionics  Readiness  in  the  years  1980-2000.  This 
document  also  contains  a  recommended  Project  Organization  for  the  direc¬ 
tion  and  control  of  the  ARP  (Avionics  Readiness  Program)  and  to  serve  as 
the  source  for  information  consultation  and  guidance  on  Readiness  related 
matters  developed  by  this  Plan. 

b.  Volume  IIB,  Task  Descriptions  -  This  document  is  the  body 
of  the  plan.  Each  major  section  is  defined  in  detail  by  the  individual 
tasks  necessary  to  meet  the  objectives  outlined  in  the  Work  Statement. 
Included  with  the  task  descriptions  are  the  milestones,  interfaces,  and 
relationships  to  other  tasks  and  sections  within  the  ARP.  Each  task  also 
provides  the  detailed  resource  requirements  (manpower,  funding)  and 
schedule  both  by  task  and  within  the  context  of  the  ARP. 

1 .2  Background 

The  development  of  the  Avionics  Readiness  Plan  was  initiated  by 
NAVAIRSYSCOM,  AIR-340E  by  AIRTASK  No.  A3400000/001 B/5F41461408  of 
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17  October  1974  (reference  (b)).  The  purpose  of  the  Airtask  was  to 
develop  a  long  range  plan  for  the  improvement  of  Avionics  Readiness  in 
the  years  1980-2000.  The  objectives  were: 

a.  Technology  Assessment/Forecast  -  Determine  the  direction  and 
speed  of  technology  growth  and  its  impact  on  future  systems  and  systems 
diagnostics. 

b.  Future  Operational  Requirements  -  Review  long  range  weapon 
systems  planning  to  determine  those  programs  which  can  be  impacted  by 
the  Avionics  Readiness  Program. 

c.  Diagnostics  Maintenance  -  Identify  requirements  for  diagnostic 
procedure  development,  packaging  for  maintenance,  and  inter-system  fault 
detection. 

1.2.1  Additional  Scope 


In  pursuit  of  development  of  the  Plan  to  meet  the  Airtask  objectives, 
it  became  quickly  evident  that  the  scope  of  the  task  should  be  broadened 
to  include: 


a.  Specifications  and  Procurement  -  Methods  for  specification, 
procurement  and  acceptance  of  advanced  Avionics  Readiness  capability  should 
be  developed.  In  this  regard,  quantitative  values  and  their  measurement 
techniques  for  all  readiness  and  readiness  related  parameters  will  be 
developed.  These  values  will  be  suitable  for  use  in  development,  procure¬ 
ment  specifications  and  evaluation.  Warranty  programs  will  be  evaluated. 

b.  Cost  Management  -  Cost  factors,  measurements  and  methods  for 
all  elements  of  Avionics  Readiness  as  applied  to  advanced  technologies 
will  be  developed.  Program  cost  methodologies  such  as  Design  to  Cost  or 
Life  Cycle  Cost  techniques  will  be  developed  and  refined  as  engineering 
tools  and  as  visibility  aids  to  system  and  program  management  specifically 
as  they  relate  to  readiness  tradeoffs. 
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1.2.2  Plan  Portioning 


In  addition  to  broadening  the  scope  of  the  effort  it  was  further 
decided  to  divide  the  Avionics  Readiness  Plan  into  two  parts: 

a.  Volume  I  -  General  Plan  -  This  portion  of  the  plan  would  address 
the  primary  issues  and  suggest  approaches  to  be  considered  to  meet  the 
objectives  of  the  Airtask.  Volume  I  was  designed  to  set  the  tones  of  the 
program  and  to  provide  guidance  and  direction  to  the  overall  plan. 

b.  Volume  II  -  Implementation  Plan  -  This  portion  of  the  plan 
would  provide  the  detailed  task  descriptions,  schedules  and  resource 
summaries  necessary  to  achieve  solutions  or  resolve  the  issues  defined 
in  Volume  I . 

1.2.3  Results 


Volume  I,  General  Plan,  was  completed  and  delivered  to  NAVAIR- 
SYSCOM  on  14  February  1975  (reference  (c)).  Volume  I  has  received  wide 
distribution  and  has  generated  considerable  interest  within  both  the 
Navy  and  the  Industrial  Community.  Successful  completion  of  Volume  I 
resulted  in  the  generation  of  the  Airtask  (reference  (a))  to  develop 
Volume  II. 

1 .3  Approach 

The  plan  defines  twenty-nine  tasks  which  are  grouped  into  six 
major  areas.  The  major  areas  are  consistent  with  five  of  the  sections 
defined  in  Volume  I.  A  review  of  the  task  details  of  Volume  I  indicated 
the  need  to  realign  some  of  the  subtasks  into  other  areas  for  a  more 
consistent  approach  to  the  problem.  The  Task  Organization  is  shown  in 
figure  1. 
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FIGURE  1  -  Task  Organization 


1.3.1  Task  Organization 


a.  Technology  Assessment  -  This  section  will  provide  the  basis 
for  the  program.  This  effort  will  concentrate  on  the  investigation  and 
development  of  testability  in  basic  analog  and  digital  circuitry.  As 

part  of  this  task,  attempts  will  also  be  made  to  determine  the  "digitizing" 
of  historically  analog  circuitry.  Packaging  techniques  will  be  investi¬ 
gated.  The  result  anticipated  is  the  development  of  functional  modularity, 
testability  and  maintainability  of  features  in  SRA's  designed  with 
advanced  technological  devices.  Additionally,  methods  for  the  effective 
generation  of  software  will  be  investigated  for  both  Operational  and 
Support  software. 

A  technological  and  schedule  projection  will  be  prepared 
which  will  identify  the  types  of  components  which  will  be  readily 
available  in  the  1980-2000  time  frame. 

b.  Technology  Application  -  The  task  will  define  the  requirements 
for  the  most  effective  mix  of  ATE  (Automatic  Test  Equipment)  and  SCT 
(Self  Contained  Test).  Analysis  of  future  ATE  requirements  will  be 
investigated  and  tradeoffs  considered  with  SCT  at  all  maintenance  levels. 
The  impact  of  SCT  on  reliability  will  also  be  investigated. 

c.  Systems  Tradeoff  and  Design  -  The  purpose  of  this  task  is  to 
demonstrate  Avionics  Readiness  through  application  of  the  developments 

of  other  sections  within  the  program.  As  such,  both  subsystem  and  system 
design  efforts  will  be  pursued  which  will  require  inputs  from  other  tasks. 
The  results  of  the  design  effort  will  also  provide  the  means  to  validate 
the  individual  developments. 

Another  and  supporting  effort  to  the  design  is  the  development 
of  meaningful  test  and  support  capabilities  from  factory  through  0-level. 
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Relating  all  these  issues  is  the  effort  planned  in  Human 
Factors.  Although  previously  considered  as  an  entity,  it  is  an  essential 
and  integral  part  of  the  ARP. 

d.  Specifications  and  Procurement  -  This  section  provides  the 
methodology  which  will  be  required  to  impact  the  present  methods  for 
specifying  and  procuring  Avionics  equipments.  Initially,  specifications 
will  be  reviewed  to  determine  the  redundancy,  inconsistency,  and  contra¬ 
dictory  approach  to  procuring  equipment.  A  new  family  of  specifications 
based  on  advanced  technology  is  planned.  These  specifications  will  include 
those  Readiness  features  developed  in  the  ARP.  It  is  through  this  method 
that  Readiness  can  be  incorporated  into  future  procurements.  Further, 
this  effort  will  determine  methods  for  assuring  compliance  with  Readiness 
specifications  prior  to  acceptance  by  the  Navy.  In  conjunction  with 

this  effort,  the  issue  of  Warranties  and  its  affect  on  Readiness  will 
be  investigated. 

e.  Cost  Management  -  This  section  will  develop  a  viable  and  valid 
methodology  for  effective  management  of  the  cost  related  aspects  of  ARP. 

In  this  effort,  investigation  of  LCC  (Life  Cycle  Cost)  and  DTC  (Design  to 
Cost)  will  be  pursued.  Based  on  the  technology  projection,  shifting  cost 
centers  will  be  determined  as  well  as  the  cost  indices  of  technological 
development.  Cost  credibility  techniques  will  be  developed  and  applied 
to  the  system  design  planned  within  the  program.  CER  (Cost  Estimating 
Relationships)  will  provide  the  basis  for  planning  and  management  of  all 
cost  related  issues  in  future  avionics  procurements. 

f.  Readiness  Measures  and  Goals  -  This  effort  will  provide  the 
guidance  and  direction  to  the  program.  Readiness  factors  will  be  identi¬ 
fied  and  their  relationships  determined.  Model  development  is  planned 

to  obtain  an  effective  means  to  measure  Readiness  factors.  In  support  of 
this  latter  effort,  a  data  acquisition  development  is  planned.  Additionally, 
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the  methodology  to  relate  field  parameters  with  laboratory  design  will  be 
developed.  RMS  (Reliability,  Maintainability,  Supportabil ity)  factors 
will  be  parameterized  and  quantified. 

This  effort  will  be  validated  within  the  ARP.  Results  are 
anticipated  early  in  the  program  and  will  be  available  for  implementation 
into  current  or  planned  procurements. 

1.3.2  Phase  Development 

The  work  flow  has  been  organized  into  four  phases  to  provide  manage 
ment  visibility  and  control  of  the  multi-faceted  program.  Through  this 
method,  task  interaction,  schedules  and  milestones  may  be  tracked  to 
insure  program  direction  and  progress  in  maintained.  Figure  2  illustrates 
the  approximate  time  frame  for  these  phases  and  the  major  interactions 
between  the  task  areas.  The  first  year  activities  lead  to  a  preliminary 
set  of  guidelines,  procurement  specifications,  and  support  concepts  to  be 
used  in  full  system  studies  and  the  procurement  of  selected  advance 
development  equipments.  Further  study  in  each  task  section  then  provides 
an  update  of  information  at  the  end  of  the  second  year.  Phase  III 
emphasizes  the  tradeoff  analysis  and  program  validation  with  feedback 
from  the  system  applications  to  the  cost  management  and  readiness  goals. 
The  final  phase  shows  the  integration  of  all  ARP  tasks  and  the  input  to 
specifications  and  other  readiness  implementation  documents.  (Detailed 
tasks  and  milestones  for  each  ARP  section  are  provided  in  Volume  I  IB.) 

The  program  phases  are  defined  as  follows: 

a.  Phase  I  -  Assessment  and  Analysis  -  Includes  the  collection  of 
data,  assessment  of  technology  and  present  methods,  and  the  identification 
of  alternatives.  Overall  goals  and  measures  will  be  established  for  the 
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SECTION 
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Figure  2.  Generalized  Work  Flow 


program,  and  actual  new  development  subsystems  and  a  full  weapon  system 
will  be  selected  for  application  and  subsequent  validation  of  ARP 
recommendations. 

b.  Phase  II  -  Study  and  Design  -  Will  initiate  studies  including 
design  tradeoffs  in  testing  techniques,  readiness  measures,  cost  estimating 
and  specification  requirements.  A  preliminary  or  baseline  set  of  speci¬ 
fications  and  guidelines  (including  intuitive  concepts)  will  be  defined 
for  the  procurement  of  advanced  development  equipments  in  the  demonstra¬ 
tion  or  "model"  weapon  system. 

c.  Phase  III  -  Development,  Implementation  and  Validation  -  Will 
include  the  development  of  maintenance  policies,  design  procurement 
requirements,  support  plans  and  design  to  cost  procedures.  Tradeoff 
studies  will  determine  the  more  cost  effective  solutions.  Theoretical 
and  actual  RMS  results  from  the  subsystem  and  weapon  system  applications 
will  be  analyzed  to  validate  the  readiness  approach.  Integration  of 
the  full  Avionics  Readiness  plan  will  begin. 

d.  Phase  IV  -  Specification  and  Guidelines  Documentation  -  Provides 
for  the  final  analysis,  selection  and  documentation  of  design,  procurement, 
support  and  management  control  requirements.  A  technology  update  assess¬ 
ment  will  be  conducted  to  validate  or  modify  earlier  projections.  Specifi¬ 
cations  and  other  Avionics  Readiness  instructions  are  completed  for 
application  in  engineering  development  of  the  selected  weapon  system 

and  for  Navy -wide  implementation. 

1.3.3  Resource  Requirements 

To  successfully  pursue  each  task  defined,  a  total  of  seven  million 
dollars  and  approximately  1600  man  months  are  required.  The  major  portion 
of  the  costs  is  direct  labor.  Travel  and  computer  costs  make  up  the 
remainder  with  little  or  any  material  required.  The  effort  is  expected 
to  be  supported  by  industry  under  contract  to  the  Navy.  It  is  imperative, 
however,  that  the  Navy  maintain  strict  control  and  direction  of  the 
program  to  insure  the  goals  set  forth  by  the  plan  are  achieved. 
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1 .4  Conclusions 


1.4.1  Scope  of  Effort 

The  scope  of  effort  proposed  by  this  plan  is  large  and  ambitious. 

The  magnitude  of  the  problem,  improving  Avionics  Readiness,  is  overpowering. 
It  therefore  requires  that  any  plan  attack  the  whole  problem  in  a  coordinated 
and  logical  manner  versus  attempting  a  variety  of  short  term  programs  to 
resolve  the  issues  which  confront  the  Navy  today.  This  is  not  meant  to 
imply  that  today's  problems  must  not  be  solved,  but  one  can  quickly 
conclude  that  the  total  task  of  improving  all  current  avionics  weapons 
systems  is  beyond  available  funding.  This  plan  proposes  projecting 
today's  problems  into  future  procurements  and  to  resolve  the  issues  before 
the  introduction  of  new  weapons  systems  into  the  Fleet. 

1.4.2  Resource  Requirements 

This  plan  proposes  the  expenditure  of  approximately  seven  million 
dollars  over  a  five  year  period.  In  essence,  this  is  an  investment  in 
the  future.  Those  directly  involved  with  the  development  of  the  plan  are 
confident  of  its  success.  It  remains,  however,  that  any  investment  must 
be  based  on  the  best  knowledge  available  at  the  time  of  investment.  The 
program  therefore  proposes  the  initial  effort  and  major  expenditure  at 
the  onset  be  in  the  Technology  Assessment  area.  The  efforts  expended  in 
this  area  will  provide  the  basis  for  all  other  efforts  in  the  program. 

1.4.3  Responsibilities 

This  plan  proposes  a  joint  responsibility  between  the  Navy  and  the 
Industrial  Conmunity.  Industry  must  be  responsive  to  the  requirement  to 
develop  equipments  which  are  reliable,  maintainable  and  supportable  with 
these  features  being  demonstrated  prior  to  acceptance  by  the  Navy.  Likewise, 
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the  Navy  must  be  capable  of  specifying  accurately,  distinctly  and  without 
conflict,  the  design  requirements  to  meet  the  Readiness  goals  as  well  as 
to  be  able  to  provide  incentives  for  successful  results  and  penalties  for 
fail ures. 

The  Plan  further  proposes  a  joint  responsibility  by  all  Navy 
Laboratories  associated  with  the  design  development  and  procurement 
of  Avionics  weapons  systems. 

1  .4.4  Impact  and  Implementation 

The  success  of  the  program  can  only  be  measured  as  new  policies 
and  requirements  are  applied  and  the  resulting  impact  on  Readiness 
observed.  The  precise  degree  of  improvement  over  present  Readiness 
may  be  difficult  to  determine  because  of  the  many  varied  opinions  and 
levels  of  Readiness  within  the  Navy  structure.  The  results  of  this 
Plan  can  be  implemented  into  ADM/EDM  stages  of  avionics  equipments  as 
the  results,  once  validated  within  the  context  of  the  program,  become 
available.  A  firm  and  credible  data  base  can  only  be  established  by 
introducing  developed  Readiness  factors  into  major  weapons  systems 
procurement.  The  final  decisions,  however,  rest  with  the  Program 
Manager.  The  many  aspects  and  factors  of  development  with  fixed 
resources  tend  to  make  the  performance  and  schedule  the  driving  factors. 
However,  the  implementation  of  this  plan  will  provide  the  project 
manager  with  the  tools  necessary  to  provide  production  avionics  and 
weapons  systems  that  involve  the  readiness  issues  of  the  1980-2000  period. 

1 .5  Recommendations 

1.5.1  Program  Initiation 

Several  major  procurement  programs  have  been  scheduled  for 
procurement  prior  to  1985.  In  order  to  impact  these  programs  it  is 
recommended  that  initiation  of  the  tasks  being  in  Fiscal  Year  1976. 
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1.5.2  Prioritization  of  Tasks 


The  Plan  should  be  implemented  as  a  total  effort  as  opposed  to 
the  reduction  or  elimination  of  any  one  section.  It  is  recognized, 
however,  that  the  total  resources  required  may  not  be  available  in  the 
imnediate  future.  Therefore,  the  following  prioritization  of  tasks  is 
reconmended: 

a.  Technology  Assessment  and  Cost  Management  -  These  sections 
are  first  priority  so  as  to  develop  the  design  criteria  for  the  demon¬ 
stration  of  Readiness  features  at  the  SRA  level  and  to  establish  the 
methodology  for  cost  effective  credibility  within  the  earliest  possible 
time  period. 

b.  Readiness  Goals  and  Measures  -  This  section  is  intended  to 
relate  the  operational  environment  to  the  laboratory  and  therefore 
will  provide  inputs  to  the  Technology  Assessment.  It  will  also  provide 
guidance  and  direction  for  the  ARP  in  the  establishment  of  Readiness 
measurement  requirements. 

c.  Specifications  and  Procurement  -  This  section  can  be  initiated 
after  program  start  since  the  early  efforts  are  directed  towards  deter¬ 
mining  the  present  techniques  for  specifications.  It  will  have  a  greater 
impact  downstream  in  the  program. 

d.  Technology  Application  and  System  Tradeoff  and  Design  -  Both 
of  these  sections  are  dependent  upon  inputs  from  the  other  tasks  within 
the  overall  program  with  the  exception  of  Human  Factors  (Task  3.1)  which 
should  have  an  early  start  because  it  is  important  to  the  design  effort 
at  the  SRA  level. 
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2.0  Technical  Approach 


2.1  Work  Breakdown  Structure 


2.1.1  General 


The  WBS  (Work  Breakdown  Structure)  shown  in  table  1  contains  all 
of  the  tasks  identified  in  the  Plan.  The  tasks  have  been  identified  to 
the  Level  II  effort  with  the  exception  of  Section  1.  This  section  was 
defined  to  the  Level  III  effort  to  highlight  the  importance  of  establishing 
a  firm  technology  data  base  upon  which  to  support  the  program. 

2.1.2  Responsibilities  (Laboratory) 

As  recommended  in  the  WBS,  the  P  (Primary)  indicates  the  laboratory 
which  is  considered  the  lead  laboratory  for  that  particular  task.  The 
S  (Secondary)  indicates  that  laboratory  which  has  similar  capabilities 
and  upon  which  support  can  be  drawn  by  the  lead  laboratory  if  required. 

The  I  (Interest)  indicates  those  laboratories  which  are  not  expected 
to  take  an  active  role  but  should  be  kept  informed  as  to  the  progress 
of  the  program.  The  delineation  of  responsibility  is  subject  to  review 
and  revision  by  NAVAIRSYSCOM. 

2.1.3  Responsibilities  (Navy/ Industry) 

The  P  and  S  for  Navy  and  Industry  indicates  that  the  major  portion 
of  the  effort  in  this  program  will  be  done  by  industry  on  contract  to 
the  Navy.  This  does  not  imply  that  industry  will  have  the  primary 
responsibility  with  the  Navy  playing  a  secondary  role. 
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2.2  Resource  Summary 


The  total  resources  required  to  support  the  Plan  are  summarized 
in  figure  3.  The  cost  of  the  program  over  the  five  year  period  is 
estimated  at  seven  million  dollars  which  translates  to  approximately 
1600  man  months  of  effort.  The  majority  of  the  manpower  is  anticipated 
to  be  derived  from  industry  with  program  control  and  limited  effort 
expended  from  in-house  sources.  First  year  expenditure  is  estimated 
at  two  million  dollars  with  the  primary  emphasis  in  the  Technology 
Assessment  area.  The  general  work  flow  and  relationship  of  each  section 
is  illustrated  in  figure  4. 

2.2.1  Information  Presentation 


The  resource  requirements  are  presented  in  quarterly  summary 
format  for  each  section  as  identified  in  the  WBS.  Included  in  the  data 
is  the  funding  expenditure  curve  for  the  length  of  the  task  and  the 
manpower  requirements  in  a  profile  format.  This  method  enables  the 
reader  to  easily  recognize  the  emphasis  and  relationship  of  each  task 
within  a  section  and  each  section  within  the  total  program.  Details 
in  monthly  format  and  schedules  are  contained  in  Volume  I IB ,  Task 
Descriptions.  Also  included  in  this  presentation  are  the  generalized 
flow  diagrams  indicating  the  relationship  of  the  sections  to  one 
another  as  well  as  the  approximate  period  of  time  within  the  five 
year  period  that  the  tasks  impact  or  are  impacted  by  each  other. 
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FIGURE  3  -  ARP  RESOURCE  SUMMARY 
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SECTION  1.0 
TECHNOLOGY  ASSESSMENT 
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Statement  of  Work 


The  purposes  of  this  section  are: 

a.  Survey  and  make  projections  about  component  technologies  to  be 
used  in  avionics  of  the  1980-2000  time  frame,  with  special  emphasis  on 
the  impact  of  these  technologies  on  avionics  readiness. 

b.  Develop  methods  and  techniques  for  the  improvement  of  readiness 
for  avionics  at  the  WRA  and  SRA  levels  using  these  technologies. 

c.  Develop  the  design  tools  and  recommended  procedures  for  applica¬ 
tion  in  the  construction  of  hardware  which  demonstrates  Readiness  features 
at  the  SRA  level  and  which  can  be  implemented  into  WRA  designs  in  the 
Systems  Tradeoff  and  Design  effort  (Section  3.0). 

A  technology  and  schedule  projection  will  be  prepared  to  develop  a 
technology  data  base  upon  which  to  rest  predictions,  estimates,  and 
actions  proposed  by  the  ARP.  Accordingly,  technologies  likely  to  be 
readily  available  in  the  1980-2000  time  frame  will  be  determined  and 
estimates  made,  for  each  technology,  of  those  characteristics  of  interest 
to  the  ARP,  such  as  reliability,  production  methods,  cost  trends,  poten¬ 
tial  support  problems,  etc. 

Technologies  to  be  investigated  include  software,  analog  and  digital 
hardware,  and  packaging.  Methods  for  the  efficient  generation  of  both 
operational  and  support  software  will  be  determined.  (This  is  necessary 
for  component  technology  since  a  great  deal  of  software  is  involved  in 
the  design,  fabrication,  test,  verification,  and  application  of  LSI  cir¬ 
cuitry  and  other  advanced  technologies.)  Methods  to  increase  the  test¬ 
ability  of  analog  and  digital  hardware  will  be  developed.  Techniques 
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will  be  developed  to  package  these  components  in  a  manner  that  improves 
functional  modularity,  testability,  maintainability,  and  other  readiness 
parameters.  These  hardware,  packaging,  and  software  techniques  will  be 
integrated  into  general  component,  SRA  and  WRA  test  and  repair  philoso¬ 
phies.  A  continuous  assessment  of  the  commercial  market  will  be  main¬ 
tained  to  determine  the  trends  and  sources  of  large  volume  components 
and  to  evaluate  these  components  applicable  to  avionics  equipments. 

The  efforts  of  this  section  will  result  in: 

*  A  technology  projection  summary  for  use  by  all  other  areas 
of  the  ARP. 

*  Methods  to  take  advantage,  wherever  possible,  of  the  current 
design  and  production  trends  of  the  commercial  electronics  industry. 

*  Standards  and  guidelines  for  the  design  of  analog  and  digital 
components  and  SRA's  to  improve  readiness. 

*  A  methodology  for  the  cost  effective  specification,  genera¬ 
tion  and  verification  of  avionics  related  software. 

*  A  simulation  program  suitable  as  a  design  and  verification 
tool  for  performance  and  readiness  factors  of  analog  devices. 

*  Standards,  guidelines,  and  design  constraints  for  an  SRA/WRA 
packaging  philosophy  incorporating  functional  packaging,  SCT  features, 
and  the  standard  packaging  programs  now  being  developed. 

*  An  integrated  component/SRA  test  and  repair  philosophy  for 
the  1980-2000  technology  structure. 

Figure  5  identifies  the  Resource  requirements  for  this  task  and 
Figure  6  indicates  the  work  flow  within  the  task  and  relative  to  the 
other  sections. 
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FIGURE  5  -  TECHNOLOGY  ASSESSMENT 
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Figure  6  Section  1.0  Technology  Assessment 
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SECTION  2.0 

TECHNOLOGY  APPLICATION 
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Statement  of  Work 


The  objective  of  this  section  is  to  define  the  requirements  for  the 
most  cost  effective  mix  of  SCT  and  ATE  for  the  support  of  1980-2000 
avionics. 

An  organizational  level  readiness  concept  will  be  developed  which 
emphasizes  the  use  of  SCT  to  provide  initial  fault  detection.  SCT  capa¬ 
bilities  and  cost  factors  will  be  obtained  from  the  efforts  of  Section  1 
and  Section  5  respectively.  0-level  SCT  requirements  will  then  be  defined. 

Analyses  of  SCT  and  ATE  capabilities  will  be  made,  and  test  functions 
allocated  on  a  cost  effective  basis.  Emphasis  will  be  placed  on  the  use 
of  0-level  SCT  features  at  higher  maintenance  levels.  Commonality  of 
test  software  at  all  maintenance  levels  will  be  a  goal. 

The  impact  of  SCT  on  reliability  will  be  determined,  and  factored 
into  the  SCT/ATE  tradeoff  studies. 

From  the  results  of  the  above  analyses,  hardware  and  software  shop 
test  requirements  for  the  1980-2000  time  frame  will  be  defined. 

The  efforts  of  work  performed  in  this  section  will  result  in: 

*  0-level  readiness  concept  for  1980-2000  avionics. 

*  SCT  requirements  for  0-level  readiness  testing. 

*  Test  function  allocation  between  SCT  and  ATE  for  support  of 
1980-2000  avionics. 

*  A  de+ermination  of  the  impact  of  SCT  on  the  reliability  of 
the  avionics  end  item. 

*  Shop  tester  requirements  for  the  support  of  1980-2000  avionics. 

Figure  7  defines  the  resource  requirements  for  this  section  and  Fig¬ 
ure  8  displays  the  work  flow  within  this  section  and  relative  to  the 
other  sections. 
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AIRCRAFT  SYSTEM  TEST 
SCT  VS  SHOP  TEST 
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FIGURE  7  -  TECHNOLOGY  ASSESSMENT 


SYSTEM 


Figure  8  Section  2.0  Technology  Application 


SECTION  3.0 

SYSTEM  TRADEOFF  AND  DESIGN 
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Statement  of  Work 


The  purpose  of  this  section  is  to  demonstrate  Avionics  Readiness 
through  application  of  the  principles  and  specifications  developed  in 
other  tasks  of  the  ARP  to  actual  weapons  systems  and  subsystem  design, 
testing  and  human  factor  considerations.  The  demonstrations  should 
reflect  not  only  the  specific  gains  of  the  individual  Readiness  in¬ 
fluences  but  the  advantages  of  combining  them  in  a  unified  design, 
testing  and  operations  scenario. 

A  major  effort  of  this  section  will  be  the  development  of  meaning¬ 
ful  test  and  support  capabilities  from  factory  to  0-level  including  the 
selection  and  application  of  principles  and  methods  developed  for 
Avionics  Testing.  Another  area  of  activity  is  the  development  of  sup¬ 
port  matrices  which  identify  commonality  of  equipment  parameters  and 
characteristics  to  eliminate  test  redundancy  and  requirements  for 
(Special  Support  Equipment)  SSE  and/or  unique  Test  Program  Sets. 

The  application  of  all  Readiness  principles  and  efforts  to  typical 
subsystem  and  system  designs  in  order  to  evaluate  and  demonstrate  the 
Readiness  is  a  requirement.  Cost  management  data  developed  in  Section 
5.0  will  heavily  influence  decisions  made  in  these  areas.  The  antici¬ 
pated  results  will  provide  the  ability  for  the  Navy  to  specify,  procure 
and  measure  Avionics  Readiness  in  meaningful,  quantitative  terms.  An 
effective  monitoring  and  feedback  system  introduced  as  part  of  these 
activities  will  insure  timely  corrections  resulting  from  the  experience 
gained. 

Foremost  in  the  development  of  Readiness  capability  must  be  the 
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effect  of  Human  Factor  parameters  on  the  system  concept  and  design. 

Human  factors  development  will  identify  those  parameters  which  predomi¬ 
nantly  affect  man  or  are  effected  by  him;  to  develop  those  which  are 
deficient  and  to  relate  the  man-machine  influence  through  all  aspects 
of  the  Avionics  Readiness  discipline.'  This  effort  will  provide  the 
specifications  and  guidelines  to  insure  a  proper  balance  of  Human  Factor 
issues  are  maintained  throughout  the  desion,  development  and  procurement 
of  future  weapons  systems. 

The  efforts  of  this  section  will  result  in: 

*  Human  Engineering  Design  Guide 

*  Standard  Test  Demonstration  Document 

*  Avionics  Data  Standard  Document 

*  Weapons  System  Support  Matrix 

*  Design,  Specification  and  Procurement  Example  for  Subsystem 
Design  Procedures 

*  Example  Design,  Specification  and  Procurement  Procedures  for 
Full  Weapons  System. 

Figure  9  identifies  the  resource  requirements  for  this  section  and 
Figure  10  displays  the  work  flow  within  this  section  and  relative  to 
the  other  sections. 
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FIGURE  9  -  SYSTEMS  TRADEOFF  AND  DESIGN 
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Figure  10  Section  3.0  System  Tradeoffs 
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SECTION  4.0 

SPECIFICATIONS  AND  PROCUREMENT 
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Statement  of  Work 


The  purposes  of  this  effort  are  to  develop  new  techniques  for  the 
specification,  procurement  and  evaluation  of  Avionics  equipment, 
identify  the  requirements  for  implementing  and  verifying  Avionics 
Readiness,  and  establish  a  corporate  memory  for  guidance,  consultation 
and  arbitration  for  specifications  and  procurement  procedures.  This 
section  can  be  designated  as  the  one  producing  the  "deliverables"  for 
the  efforts  pursued  by  this  plan.  All  work  efforts  performed  in  this 
task  area  are  directed  toward  providing  NAVAIR  with  the  necessary 
documentation  instruments  for  contractual  procurements  of  the  avionics 
equipments  and  systems. 

The  initial  effort  will  be  to  evaluate  all  current  specifications 
affecting  Avionics  Weapons  systems.  Inadequacies  will  be  identified 
and  corrective  action  recommended.  Eventually,  new  specification 
requirements  will  be  developed  which  are  applicable  to  future  avionics 
systems  and  which  properly  describe  the  supportabil ity,  maintainability 
parameters  and  maintenance  philosophy  efforts  developed  in  Section  6.0 
and  other  tasks.  In  direct  support  of  this  task,  methods  will  be 
developed  which  require  the  avionics  manufacturer  to  demonstrate 
supportabil ity  as  part  of  the  acceptance  by  the  government  to  the 
same  degree  as  performance  is  presently  demonstrated. 

The  model  avionics  procurement  specification  produced  as  the  out¬ 
growth  of  this  work  effort  will  (a)  identify  a  consistent  and  comprehen¬ 
sive  applicable  and  related  documentation  hierarchy,  (b)  contain  require 
ments  to  be  met  which  are  compatible  with  advanced  avionics  equipment 
readiness  needs;  and  (c)  establish  the  provisions  for  assuring  equipment 
compliance  with  the  stated  requirements  as  a  condition  of  final  article 
acceptance. 
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A  fundamental  concept  currently  being  considered  is  Warranties. 
Although  intuitively  desirable,  the  impact  of  warranties  on  avionics 
procurement  methods  has  many  implications  which  must  be  considered 
and  investigated.  Foremost  and  interacting  will  be  the  maintenance 
philosophies  developed  in  Section  6.0. 

The  outcome  of  work  achieved  through  this  task  effort  will  be: 

*  The  establishment  of  a  corporate  memory  for  guidance  and 
consultation  in  the  preparation  of  detailed  specifications  and 
procurement  procedures  for  avionics  equipments.  Problems  encountered 
by  Program  Managers  in  quantification  and  bounding  of  requirements, 
assurance  provisions,  acceptance/rejection  criteria  for  end  items, 
etc.,  will  be  directed  to  this  center  for  investigation,  arbitration 
and  recommended  resolutions. 

*  The  advance  avionics  equipment  Procurement  Specification 

AV-XXXX. 


*  Avionics  equipment/ systems  Pre-Acceptance  Test  and  Demonstra¬ 
tion  criteria  and  plans. 

*  Warranty  Plans  to  be  incorporated  into  avionics  procurement 
contracts. 

Figure  11  identifies  the  resource  requirements  for  this  section  and 
Figure  12  displays  the  work  flow  within  this  section  and  relative  to 
the  other  sections. 
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LABOR/ TRAVEL  COSTS  (K$) 


FIGURE  11  -  SPECIFICATIONS  AND  PROCUREMENT 
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SECTION  5.0 

COST  MANAGEMENT 
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Statement  of  Work 

The  purposes  of  this  section  are  to  develop  viable  and  valid 
methodology  for  the  effective  management  of  cost  related  aspects  of 
Avionics  Readiness  and  to  establish  a  center  for  Cost  Management 
analysis  consultation  and  guidance  to  support  the  effective  acquisi¬ 
tion  of  avionics  equipments. 

In  pursuit  of  this  task,  the  initial  effort  will  be  to  develop  a 
credible,  firm,  and  structured  data  base  from  which  positive  and  pro¬ 
gressive  planning  decisions  can  be  adequately  supported.  It  will  be 
necessary  to  develop  costing  methodology  whereby  analysis,  planning, 
management,  and  evaluation  can  be  defined  in  terms  of  LCC  (Life  Cycle 
Costs),  DTC  (Design  to  Cost),  Cost  Tradeoffs,  etc.  Cost  targeting  will 
provide  the  basis  for  establishing  LCC  and  DTC  goals  based  on  major  or 
significant  cost  centers. 

The  realization  that  cost  centers  are  independent  variables  neces¬ 
sitates  that  this  area  be  investigated  continuously.  The  major  cost 
elements  will  be  identified  and  the  relative  order  of  magnitude  of  the 
various  elements  will  be  defined.  Directly  related  are  the  Cost  Indi¬ 
ces  of  basic  technology.  These  indices  will  be  derived  from  the  tech¬ 
nology  assessment  (Section  1)  and  will  provide  the  basic  technology 
inputs  for  the  cost  management  effort. 

The  deliverables  to  be  derived  from  the  effort  of  this  task  will  be 

*  A  cost  management  center  for  analysis,  consultation  and 
guidance  to  support  the  effective  acquisition  of  avionics  equipments. 

*  A  viable  LCC  profile  and  data  base  for  Navy  avionics  sys¬ 


tems  and  subsystems. 
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*  LCC  cost  estimating  and  targeting  methodology  particularly 
directed  towards  the  improvement  of  Avionics  Readiness. 

*  Shifting  cost  center  intelligence  and  cost/ technology  CER's 
(Cost  Estimating  Relationships)  for  1980-2000  Avionics  Readiness  plan¬ 
ning  and  management. 

Figure  13  indicates  the  resources  required  for  this  section  and 
Figure  14  is  the  work  flow  within  the  task  and  relative  to  the  other 
sections. 
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FIGURE  13  -  COST  MANAGEMENT 
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Figure  14  Section  5.0  Cost  Management 
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SECTION  6.0 

READINESS  GOALS  AND  MEASURES 
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Statement  of  Work 


The  purposes  of  this  section  are: 

a.  To  define  and  validate  Avionics  Readiness  based  on  the  technolo¬ 
gies  and  their  applications  projected  for  the  years  1980-2000. 

b.  To  identify,  parameterize  and  quantify  those  elements  of  Readi¬ 
ness  as  defined  by  current  and  other  standards  and  to  develop  the  method¬ 
ology  for  the  measurement  of  those  elements  in  support  of  the  Avionics 
Readiness  Program. 

The  initial  effort  of  the  Readiness  Goals  and  Measures  will  concen¬ 
trate  on  determining  the  many  variables  affecting  the  Readiness  of 
Avionic  systems  and  defining  the  relationship  of  the  variables,  import¬ 
ance  or  impact  on  Readiness,  dependency  and  independency.  When  the 
determination  is  completed,  a  family  of  models  will  be  developed  which 
will  reflect  the  effect  of  all  stages  of  the  life  of  avionics  systems 
(Conception,  Design,  Factory,  Depot,  Shop,  Operational)  on  Readiness. 
Additionally,  a  reporting  scheme  will  be  devised  to  support  the  require¬ 
ments  of  the  models.  The  results  of  this  effort  will  be  validated 
through  application  to  the  subsystem  and  system  under  development 
within  the  scope  of  Section  3.0,  Systems  Tradeoff  and  Design. 

Concurrently ,  the  Parameterization  and  Ouantification  effort  will 
identify  and  validate  those  parameters  of  RMS  which  relate  the  Opera¬ 
tional  Readiness  requirements  to  the  engineering  design  level.  The 
parameters  will  describe  the  basic  RMS  (Reliability,  Maintainability, 
Supportabil ity)  properties  of  hardware/software/support  system  elements 
as  well  as  the  environmental  factors  affecting  RMS  integrity.  A  family 
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of  models  will  be  developed  to  quantify  the  parameters  and  to  provide 
the  methodology  for  applying  the  techniques  developed. 

Jointly,  both  tasks  will  provide  direction  to  the  ARP  to  insure 
the  issues  under  consideration  and  the  corresponding  tasks  of  all  other 
sections  meet  the  goals  established.  These  goals  will  be  both  realistic 
(based  on  the  factual  events  and  current  knowledge)  and  futuristic  (based 
on  the  projection  and  assumptions  of  technological  growth).  These  tasks 
will  also  be  iterative  in  that  their  results  will  be  applied  within  the 
context  of  the  ARP  prior  to  utilization  on  current  or  near  term  procure¬ 
ments.  The  results  will  be  evaluated  on  actual  procurements  as  soon  as 
practical . 

The  specific  types  of  outputs  produced  by  this  task  include  the 
following: 

*  A  definition  of  the  scope  of  advance  system  readiness  and  the 
methods  and  techniques  for  reporting,  displaying  and  standardizing. 

*  A  model  for  measuring  Avionic  Readiness. 

*  A  set  of  RMS  and  RMS  environmental  protection  parameters. 

*  A  model  for  relating  RMS  and  RMS  environmental  parameters  to 
advanced  system  engineering  design  criteria. 

Figure  15  identifies  the  resource  requirements  for  this  section  and 
Figure  16  displays  the  workflow  within  the  section  and  relative  to  the 
other  sections. 
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FIGURE  15  -  READINESS  GOALS  AND  MEASURES 


TECHNOLOGY 

ASSESSMENT 
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2.3  Project  Organization 


2.3.1  Introduction 

The  objective  of  this  program  is  to  establish  a  firm  technology 
base,  provide  design  and  management  aids,  and  to  generate  procurement 
specifications  necessary  to  obtain  supportable  Avionics  Systems  planned 
for  acquisition  in  the  years  1980-2000.  The  multitude  of  tasks  proposed 
by  the  Avionics  Readiness  Program  to  meet  the  objective  necessitates 
a  delegation  of  responsibility  throughout  the  Navy  Laboratories.  The 
program  is  heavily  dependent  on  industry  support,  but  the  direction  and 
control  of  the  program  must  be  retained  by  the  Navy  to  insure  an  unbiased, 
nonparochial  or  vested  influence  in  the  final  results. 

The  Project  Organization  recommended  herein  (figure  17)  provides 
the  Navy  with  the  necessary  controls  to  effectively  direct  this  program 
and  to  establish  a  corporate  memory  for  information,  consultation  and 
guidance  for  Readiness  related  matters.  It  also  recognizes  that  the  exper 
tise  required  to  achieve  successful  results  lies  within  the  Navy  Labora¬ 
tories.  All  laboratories  associated  with  Avionics  development  should 
actively  participate  and  contribute  to  the  effort.  In  this  manner 
all  Navy  programs  will  benefit  from  the  results. 

The  organization  plan  recommends  one  Lead  Laboratory  to  insure 
that  all  participating  activities  meet  the  specific  objectives  of  the 
program  and  to  provide  a  central  point  of  control  for  NAVAIRSYSCOM 
interests. 

2.3.2  Specific  Task  Responsibilities 

In  accordance  with  the  Work  Breakdown  Structure  of  Table  1, 
the  following  responsibilities  are  recommended: 
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a.  Lead  Laboratory: 


(1)  Project  Manager  -  The  PM  exercises  control  over  program 
plans  and  direction,  establishes  priorities  and  budgets,  and  interfaces 
both  with  the  responsible  Department  Head  within  his  conmand  and  with 
the  NAVAIRSYSCOM  Project  Sponsor,  AIR-340E.  It  is  the  PM's  responsi¬ 
bility  to  provide  status  reports,  budget  expenditures  and  all  other 
pertinent  data  necessary  to  meet  the  requirements  of  the  sponsor.  All 
formal  reporting  of  completed  milestones,  reports  or  specification 
documentations,  changes  in  manpower  requirements,  etc.,  will  be  trans¬ 
mitted  by  the  parent  command.  Finally,  the  PM  will  be  required  to 
interface  and  to  provide  all  pertinent  information  to  the  cooperating 
laboratories  and  their  respective  Command  and  Department  Heads. 

(2)  Deputy  Program  Manager  -  The  DPM  provides  the  liaison 
between  the  Project  Office  and  the  Project  Engineer.  It  is  the  DPM's 
responsibility  to  insure  that  the  guidance  and  direction  of  the  Project 
Manager  is  pursued.  All  interface  action  and  discussion  will  be  con¬ 
ducted  at  this  level  and  the  DPM  will  be  responsible  for  deciding  all 
issues  in  accordance  with  the  PM's  direction.  The  DPM  will  also  be 
responsible  for  interfacing  with  and  coordinating  the  effort  of  Project 
Engineers  of  other  laboratories. 

b.  Lead  Laboratory  and  Supporting  Activities: 

Project  Engineer  -  The  PE  will  be  the  individual  responsible 
for  coordinating  the  work  within  his  particular  Section  (e.g. ,  Technology 
Assessment)  as  well  as  actively  pursuing  one  or  several  of  the  individual 
tasks.  The  PE  will  work  directly  with  the  DPM  and  provide  program  status 
reports  established  by  the  Project  Office.  Additionally,  the  PE  will  be 
required  to  maintain  liaison  and  provide  status  reports  to  his  immediate 
supervisor  and  Department  Head  or  in  accordance  with  the  policies  estab¬ 
lished  by  his  activity. 
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FIGURE  17  -  Project  Organization 


A I RTASX/WCRK  UNIT  ASSIGNMENT 
SAVA! 2  fC:.)!  3930/1  (REV.  9-69) 


DEPARTIlr'IiT  0?  THE  NAVY 
KAVAL  AiR  SYSTEMS  C0KMAX0 
WSHIKGT9X,  O.C.  20ic« 


See  NAVAIR  3900.  8  or  superscdur-" 
for  applicable  details  on  com¬ 
pleting  this  form. 


/  \ 

'••class  jficatkn 

UNCLASSIFIED 

c 

Keterence 

2 

PAGE  1  OF  U 

AOORESSEE 

Commander 

Naval  Air  Development  C« 
Warminster,  Pa.  1397^ 

✓ 

AiRTA SK  NO. 

A3400000/001 B/5F53537402 

AWENO.  NO. 

snter 

l 

WORK  UNIT  NO. 

N/A 

AMENO.  NO. 

EFFORT  LEVEL 

NAVAIR  PROJECT.  ENGINEER 

CODE 

Normal  • 

Mr.  B.  L.  Poppert 

AIR-340E 

!  CLASS IFICATfCN  OF  AT/*U 

UNCLASSIFIED 

*•  The  AIRTASK/%£X  described  below  is  assigned  in  accordance  with  the  indicated  effort  level  and  schedule.  Fund¬ 
ing  authorization  for  AiRTASKS  will  be  provided  in  separate  correspondence.  If  this  cannot  be  accom¬ 

plished  as  assignee,  advise  the  Commander,  Naval  Air  Systems  Command,  and  the  NAVAIRSYSCOM  T&E  COORDINATOR,  if  applicable. 

No  work  beyond  the  planning  phase  will  be  accomplished  unless  the  addressee  has  funds 
in  hand  or  written  assurance  thereof.  -  ■ 
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3.  Technical  Instructions. 


^  a.  Title.  Avionics  Readiness 

b.  Purpose.  Assignment  of  effort  under  requirements  for  FY  1975. 

c.  Background .  This  Aiftask  covers  the  development  of  an  in  depth  plan  for 
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4.  Schedule.  Continuing  effort. 

5 .  Reports  and  Documentation. 

a.  Technical  Reports.  The  implementation  plan  shall  be  submitted  to  AIR-340E 
in  accordance  with  reference  c.  An  estimated  35  copies  will  be  required. 
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graphs. shall  be  submitted  by  1  December  illustrating  work  accomplished,  in  ■  . 
progress,  or  planned.  These  may  be  illustrations  of  the  concept,  block  dia-  . 
grams,  photographs  or  sketches  of  experimental  devices,  or  similar  technical 
representations.  Management-type' information,  such  as' milestones,  funding 
plans,  etc., is  not  desired  in  viewgraph  form.  '  •  .  f  ■  \  ■'  ” '  . 

*  d.  Program  Reviews.  Informal  reviews  will  be  scheduled  as  required. 

A  formal  review  will  be  held  at  the  end  of  the  three  month  effort. 

6.  Contractual  Authority.  Off-station  procurement  not  exceeding  $100,000  , 
per  procurement  is  authorized  as  indicated  in  the  applicable  sub-task  plans 

■listed  under  "Detailed  Requirements",  of  this  AIRTASK.  Each  procurement  in 
excess  of  $100,000.  shall  require  prior  approval  of  AIR-340.  .  . 

7.  Source  and  Disposition  of  Equipments.  Not  applicable. 

8.  Aircraft  Requirements.  Not  applicable.  . 

9.  Cost  Estimate..  .  . 

a.  Total  estimated  cost:  $125,000.00  • 

. b.  The  initial  estimate  of  sub-task  costs  listed  in  paragraph  3.d._ 
supersedes  those  in  the  referenced  Sub-Task  Plans  if  any  difrerences  exist. 

10.  Source  of  Applicable  Funds.  Funds  are  provided  by  separate  funding  docu¬ 
ment  being  issued  by  NAVAIR.  • 

11.  Security  Requirements.  Access  to  classified  material _ (up  to  Secret)  will 

be  required.  Information  classified  up  to  Confidential  will  be  generated 
under  this  AIRTASK.  .....  . .  .  . 


Copy  to: 

Addressee  (15) 

NAVAIRSYSCOM,  T&E  Coordinator 
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•■jC.lriCATICS 

UNCLASSIFIED 


£|>.USS£I 

Commander 

Naval  Air  Development  Center 
Warminster,  Pa.  .18974 


DEPART.’. ENT  OF -THE  NAVY 
NAVAL  AIR  SVSTFMS  COMMAND 
'WASJIJifiTOH,  D.C.  20360 

Reference  (b”) 


See  NAVAIR  3900.  8  c;-  supersede r-- 
for  applicable’  d* Leila  c>;i  c  :>»!!- 
pleting  this  /ora.. 


A340000Q/001 B/5F41 461 403 

WQRx  UNIT  hO. 

N/A  __ 


!  amCnO.  HO. 
I. 


AIR-340E 

CLASSIFICATION  Of  AT/WU 

UNCLASSIFIED 

X£OX&X££OC  described  below  \z  assigned  in  accordance  with  the  indicated  effort  level  and'  schedule.  Fund* 
:ng  cu  tho  r  i  le  t  i  on  for  AlRTASKS  will  be  provided  in  separate  correspondence.  If  this  AlRTASK/X0f^KX3^  KIX/C$§A'f?5J^irK  cannot  be  tecoa* 
j-ai-uj!  as  i jen.-ri ,  advise  the  Commander,  Naval  Air  Systems  Command,  and  the  NAVAIRSYSCGM  T&E  COORDINATOR,  if  applicable. 

No  work  beyond  the  planning  phase  will  be  accomplished  unless^  the  addressee  has  funds 
in  hand  or  written  assurance  thereof. 

2.  Enclosure.  .  . 

(1)  Program  Plan  Development  for  Avionics  Readiness  Improvement  of-  11  Cc-t  1974. 

3 .  Technical  Instructions .  , 

a.  Title.  Avionics  Readiness 

— .  b.  Purpose.  Assignment  of  effort  under  requirements  for  FY  1975. 


c.  Background.  This  Airtask  covers  the  development  of  a  long  range  plan  tor 
the  improvement  of  Avionics  Readiness  in  the  1980-2000  time  period.  The  plan  wili 
include  future  operational  requirements,  an  assessment  of  airborne  and  test  system 
technology  and  related  logistic  support  elements.  It  will  recommend  areas  requiring 
development  and  their  scope.  For  additional  information  see  enclosure  (1). 

d.  Detailed  Requirements.  Execute  the  followina  under  this  AIRTASK: 


Sub-Task 

Enel .  Task  Area  No.  Plan  No. 
(1)  WF41 -461-408  N/A 


Title 

Avionics  Readiness  Planning 


Initial 
Est.  Cost 

$50,000.00 


e.  Material  Acquisition  engineers  involved  in  providing  technical  support  to 
the  Project  Engineer  in  the  planning  and  execution  of  the  program  are  listed  in  enclo¬ 
sure  (1 ) . 

4.  Schedule.  The  schedule  shall  be  in  accordance  with  enclosure  (1). 

5 .  Reports  and  Documentation. 


SIGNATURE  (By  Direction  GQXNAYAIH ) 


■  _<  (/  / 
#*)  t' ! 


■\/l ,  b 


'  y*  ,}  ')  '?  /}  * 


CLASS  l  FI  CAT  JON  ANO/G-iOUi*  MARKING 

UNCLASSIFIED 


/Cv/'A 


Reference  (b) 

AIRTASK  NO. :  A3400000/001 B/5F41 

Page  2  of  2 

UNCLASSIFIED 

a.  Technical  Reports.  The  Jetiiled  plan  shall  be  submitted  to MR-340E 
in  accordance  with  enclosure  (1).  An  estimated  thirty-five  copies  w. 
required. 

b.  lasLA-^s .-  in  fS-f^:s^4rpfanfSrbe1ub^nerw?r  - 

tanedap  annorp?rUraoh  lT'v££  should ‘be' in  Efficient  detail  at 
III  sub-task  level  to  enable  cognizant  NAVAJRSYSCOM .personnel  to  make  on  ade¬ 
quate  appraisal.  The  Task  Area' Plans  shall  oe  submitted  to  AIR-340E. 

r.  Proaress  Illustrations.  In  order  to  assist  AIR-340  Presenting 
mrrent  nroiect  status  and  defending  budgetary  requirements,  8  x  lu  view 

information,  such  as  milestones  and  funding  plans,  are  also  desired 
graph  form. 

d.  Program  Reviews.  Reviews  shall  be  in  accordance  with  enclosure  (1). 

6.  .  Contractual  Authority.  Off-station  procurement  is  authorized  as  indicated 
in  the  Proposition. 

7.  Source  and  Disposition  of  Equipments.  Not  applicable. 

8. ’  Aircraft  Requirements.  Not  applicable. 

9.  Cost  Estimate. 

a.  Total  estimated  cost:  $50,000.00 

10.  Source  of  Applicable  Funds.  Funds  are  provided  by  separate  funding  document 
being  issued  by  navaik." 

thi S  AIRTASK. 


under 


Copy  to: 

Addressee  (15) 

NAVMATDATASYSGRU,  Morgantown,  W.  \a. 
NAVAIRSYSCOM,  T&E  Coordinator 


2650E 
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Reference- (b) 


Program  Plan  Development: 
or  Avionics  Readiness  Improvement 

The  Naval  Air  Systems  Command  has  recentiv  co-nriptp^  ^  , 
to  determine  the  requirements  for  the  S^lSomSrt  or'  M 

?!on"'w“h1hehat  ATE  mUSt  °'r'^  be  d^ioped  In  lonjinc- 
gram  "Avionics  Readiness?  issuing  dJ&SS/'V.  Jff  J£:  „ 
elements.  . 

training ,  technical  , 

issss^ss 

^2?^"  “  intermediate  Level  ■  maintenance  ThisTrSnd  is 

o“^bf'"rei"f°tces^r«co™e?da?ion  JSaYf Sfo5dina?efd“e- 

opment  program  is  required.  ooj.ainaT._c2  de^ex- 

,P^cgram  Pla^  for  Avionics  Readiness  -in  th«  I9sn 
time  oeriod  is  now  rennVpd  <r>,«  _ ^  \  .  .  16  AdaU-200J 

quiring  develooSent  pl?PJsh°Vla  areas  re- 

andS^porTsyjtef  ' “^"t^Iled' '.Avionics 

following  considerations  f ban  development  should  include  the' 

1.  Technology  Assessment/Forecast 

^  SSWiSSSST  g?hfh 

rapid  change  should  be^ssessf d?&  th®‘  loglstlc  lmpact  of 

2.  Future  Operational  Requirements 

those  Drogram^whiSh  ^r‘§h  W<rapon  sYstem  planning  to  determine 


3.  Diagnostics/Maintenance 

D,pV.ff.  Requirements  for  diagnostic  orocedure  develonm^rr 

should  be  iden?ff?ldnan?he3??  inter-system  fault  detection’ 

be  defined  in  terms^f  thp  °f  tJe  prograrr‘  she^ld 

levels  (WRA-SRAK  weapon  system  and  its  various 
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Reference  (b) 


4.  Duration  .  ,  . 

The  study  should  be  completed  within  three  months 

with  informal  reviews  at  the  end  of  the  sixth  and  ninth  weeks 
and  a  formal  review  at  the  end  of  the  study. 

5.  Technical  Steering  Group  .  %  • 

The  Technical  Steering  Group  will  be  composed  of: 


A. 

B.  Nehman 

AIR-340 

B. 

Poppert 

AIR-340E 

E. 

B,  Beggs 

AIR-360 

B. 

A.  Zempolich 

AIR- 3 6 03 

D. 

A.  Rosso.;  Jr.  - 

AIR- 370 

E. 

T.  Hooper 

AIR-37  0D 

The  plan  for  Avionics  Readiness  Improvement  must  show  its 
integral  relationship  with  the  long  range  Avionics  Development 
Plan  being  prepared  currently  for  AIR-36  0— AIiv-37  0 . 
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DEPARTMENT  OF  THE  NAVY 

NAVAL  AIR  DEVELOPMENT  CENTER 
WARMINSTER,  PA.  18974 


503 


From:  Commander,  Naval  Air  Development  Center 

To:  Commander,  Naval  Air  Systems  Command  (AIR-340E) 

Subj :  Avionics  Readiness  Program  Plan;  submission  of 

Ref:  (a)  AIRTASK  A3400000/001B/5F41461408,  Avionics  Readiness  of 
17  Oct  1974 

(b)  NAVAIRSYSCOM  Project  Review  of  14  Jan  1975 

Enel:  (1)  NAVAIRDEVCEN  Avionics  Readiness  Program  Plan,  Volume  I 
of  11  Feb  1975 

!•  accordance  with  reference  (a),  35  copies  of  enclosure  (1)  are 
submitted. 

2.  In  accordance  with  reference  (b) ,  Volume  II  of  the  Avionics  Readiness 
Program  Plan  will  be  submitted  90  days  following  acceptance  of  Volume  I. 
Volume  II  will  provide  detailed  task  descriptions,  budgets,  manpower 
planning  and  schedules. 

3.  This  command  is  prepared  to  accept  the  responsibility  to  implement 
the  tasks  identified  and  recommended  in  the  plan. 


J.R.  TUTTLE 
By  direction 


DUPLICATE 
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